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A Method of Teaching Evolution in High School 
A little over a century ago, Alfred 
Russel Wallace and Charles Darwin 
formally presented the concept of 
evolution to the world. Since Dar-
win's publication of The Origin of 
Species, the theory of evolutionism 
has been attacked from various quar-
ters. primarily by individuals without 
scientific backgrounds. In this coun-
try the teaching of evolutionism in 
high schools has been forbidden by 
law in several states. Until recently 
these laws still held in Kentucky, but 
progress is being made. Just a month 
ago, Kentucky's Warren County 
Board of Education reluctantly said 
that they were no longer trying to 
keep evolution out of public schools 
altogether. They asked only that it be 
taught as theory, not fact. 
Within the scientific world evolu-
tion has been accepted since the be-
ginning of this century, and some au-
thors prefer to believe that the Ameri-
can public now accepts evolution as a 
fact. To the contrary, however, though 
he has heard of evolution, I do not 
believe that the average American 
knows what the term evolution means. 
And I believe that there are many 
science teachers who do not under-
stand the meaning of evolution, or 
perhaps, because of a misunderstand-
ing of it, do not accept it. That there 
are processes, the results of which can 
be called evolution, is an established 
fact. This fact is basic to the teaching 
of biology, for biological evolution is 
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the one factor that can give continuity 
to thP- teaching of biology. 
The purpose of this paper is to de-
scribe one approach to the teaching 
of evolution on the high school level. 
Thi'> approach employs the use of a 
flannelgraph and a lot of imagination. 
Becai.1se of the ability of evolution to 
provide continuity in the teaching and 
in the understanding of biology, I sug-
gest that it be taught as one of the 
introductory units of a beginning 
course in biology. I further suggest 
that a unit on cell structure and he-
redity would be appropriate to follow 
this one on evolution. 
In order to understand biology it is 
important that the student be familiar 
with the terminology. A list of terms 
and their definitions given to the stu-
dents before beginning the study of 
evolution can facilitate the teaching 
of it. Such a list of terms might in-























Many other terms can be added at the 
teacher's discretion. 
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Prerequisite to understanding the 
processes of evolution is an under-
standing of the immensity of geologic 
time and the great lengths of time in-
volved in the evolution of animal 
forms. 
To begin, explain to the students 
that you are going to take them on a 
journey, an immense journey back in-
to time. This is a journey that is go-
ing to take them back five billion 
years. It is an imaginary journey that 
will last exactly one year as you 
travel from five billion years ago up 
to the present. Pretend that the jour-
ney is beginning at the stroke of mid-
night on New Year's Eve, and that 
you will return at the stroke of mid-
night one year later. The things seen 
on this journey may not be exactly as 
they occurred because we don't know 
ex~ctly how they occurred, but they 
will be seen as many scientists think 
they may have happened. On this 
journey the students will see the long-
term effects of the processes of evolu-
tion on the plant and animal life on 
earth. 
All right, push the button and your 
time capsule is on its way. Of course, it 
will take a few seconds to get back to 
five billion years ago, so while en-
route, evolution can be defined and 
geologic time illustrated by another 
method. 
First a definition : evolution means 
change. We speak of the evolution of 
the solar system, the evolution of life , 
and the evolution of the automobile. 
In such cases we are referring to the 
changes which have occurred in the 
solar system, · in the forms of life, and 
in the automobile. 
Evolution can be divided into three 
types which can be illustrated on the 
flannelgraph by using three circles. 
The first and largest circle represents 
inorganic evolution or the changes 
that take place in the nonliving 
world. The second and somewhat 
smaller circle represents organic evo-
lution or the changes taking place in 
living things. It will be noticed that 
this smaller circle intersects the larger 
one. This is to show that living things 
make use of and depend on nonliving 
things. The third type of evolution is 
cultural evolution or the changes that 
take place in the development of 
man's cultures. This third and small-
est circle intersects the other two be-
cause in developing his cultures, man 
makes use of and is dependent on 
both living and nonliving things. The 
difference in the sizes of the circles 
illustrates that inorganic evolution has 
been going on longer than organic 
evolution, and that organic evolution 
has been going on longer than cultural 
evolution ( Fig. 1). 
Fi czure 1 
An illustration of t he relationships among 
the types of evolution. 
Next, also using the flannelgraph, 
the immensity of geologic time can be 
illustrated by using a triangle cut from 
colored paper. This triangle will rep-
resent the five billion years during 
which the journey is taking place. The 
base of the triangle represents five 
billion years ago and the apex repre-
sents the present. The triangle can be 
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made with sections of differently col-
ored construction paper and can be 
constructed on the flannelgraph as it 
is described. 
For two and a half billion years no 
life existed on earth. Therefore, one 
half the area of the triangle represents 
the period before life existed on earth 
and the bottom half of the triangle 
can be put on the flannelgraph. 
The next section will represent a 
period of two billion years during 
which the only forms of life were 
probably single-celled plants and ani-
mals. 
The third section represents the 
Paleozoic era, a period of about three 
hundred million years. The dominant 
form of life during the Paleozoic was 
the trilobite. A drawing of a trilobite 
can be shown to the students and 
some of its characteristics explained. 
Also during this era came the appear-
ance of terrestrial plants, fish , insects, 
amphibians, and reptiles. 
The fourth section represents the 
"Age of Reptiles," when the dinosaurs 
were masters of the earth. This is the 
Mesozoic, a period of about one hun-
dred and thirty million years. During 
this era the first mammals and birds 
came into existence. 
This last section completes the tri-
angle-but where does man come in? 
In a spectacular way the immensity of 
geologic time and the insignificance 
of man in respect to geologic time can 
be demonstrated by showing a hat-
pin, and while placing it at the apex 
of the triangle, explaining that the 
head of the pin represents the exist-
ence of man on earth, a period of be-
tween one and two million years, and 
that the point of the pin represents 
the extent of written history ( Fig. 2) . 
- - -:_:_-_-.:: - -1-2 million years 
· - -- ___ - --60-70 million years 
_ _ _ _ - -;,30 million years 
,---. - - --JOO million years 
- - --2 billion years 
-- ·- 2½ billion years 
Figure 2 
An illustration of geologic time. 
With this introduction the time cap-
sule has arrived at a point in time five 
billion years ago. It's early January. 
There are two bright lights in the sky 
( these can be demonstrated by two 
yellow discs on the flannelgraph ). 
One is our sun-the other is an in-
truding star. As they pass each other, 
the force of attraction between them 
causes a long stream of fiery gases to 
be pulled from our sun. ( These can 
be cut from yellow construction paper 
also.) This stream of gases breaks up 
into small balls of fire (several smaller 
yellow discs ) . As the intruder star 
passes on, the balls start to cool and 
condense. We'll watch the third ball 
out from the sun-it looks promising-
let' s call it Earth. ( All but the earth 
and the sun can be removed from the 
flannel. ) Throughout January the 
earth is red hot. ( A red earth can be 
exchanged for the yellow one.) Steam 
forms, rises, cools, condenses, and falls 
again-only to rise again as steam and 
fall as 1:ain and rise and fall , rise and 
fall. ( A gray or brown-colored earth 
can now replace the red one. ) 
By mid-April we can see large land 
masses and large bodies of water but 
no signs of life. ( An earth showing the 
oceans and brown land masses can be 
put up.) 
By May we find , in small pools on 
the land, protein-like molecules and 
complex chemical chains that are ca-
pable of reproducing themselves (sim-
ilar to DNA which should be dis-
cussed in the unit on heredity). 
June ends, and still no life. 
But then, finally, on the fourth of 
July we find the first living creatures 
-small virus-like forms capable of 
making their own food. 
On Labor Day we find small ani-
mals similar to our present jellyfish. 
On November first we find the first 
trilobites. ( The drawing of the trilo-
bite can be shown and discussed 
again.) 
Around the middle of November, 
we find the first vertebrates, the first 
animals with backbones. The seas are 
filled with life, but as yet the land is 
barren. 
Three days before Thanksgiving, 
the first life leaves the sea and moves 
out onto the land. This first life on 
the land is primitive plant life, algae 
and lichens similar to those existing 
today. ( With the advent of life on the 
land, the final earth can be put up, 
one with green land masses and blue 
seas. ) 
On Thanksgiving Day, amphibians 
similar to present-day salamanders 
slither out onto the earth. 
On December first, we see the first 
reptiles, and the dinosaurs are soon 
masters of the earth. 
On December twentieth we see 
the appearance of the first birds. 
On Christmas eve we see the last 
of the dinosaurs-and still no men. ( At 
this point the fallacy that man and 
dinosaurs were contemporaries can be 
pointed out.) 
Very early and very briefly on 
Christmas morning, the birds are the 
dominant forms of animal life. Later 
in the day, the mammals become 
dominant over the birds. But still no 
men appear. 
Late on December thirtieth, we see 
the Colorado River starting to cut 
into the Grand Canyon. 
Our journey is near its end-yet we 
have the uneasy feeling that man still 
hasn't appeared. Finally at 9:40 P.M., 
two hours and twenty minutes before 
we return, we see the first men. At 
11 :40 the men we see are of the primi-
tive stone-age type. At 11:57 we have 
the more advanced stone-age men and 
the beginning of agriculture. At 11 :-
58: 45-one minute and fifteen seconds 
before midnight-we see the first signs 
of civilization. At 11:59:54 Columbus 
discovers America. And at 11:59:59-
one second before we return to reality 
-Charles Darwin is writing his Origin 
of Species and the Civil War is begin-
ning in the United States. 
We're back from our journey. It's 
New Year's Day. Our trip has lasted a 
year, yet we found life existing for 
only six months. Birds have existed 
for eleven days. And man-all-power-
ful , all-knowing man-has existed for 
two hours and twenty minutes. 
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The events of this journey can be 
described in greater detail in class, 
perhaps by showing pictures and giv-
ing descriptions of some extinct forms 
of life. Special emphasis might be 
given to the dinosaurs because dino-
saurs are something students know 
about and are fascinated by. 
A5 a result of this journey, the stu-
dents should have a better under-
standing of the great lengths of time 
involved in animal evolution and of 
the very short length of time that man 
has ruled the earth. 
With this background the students 
~houlc1 be ready to move into a sec-
ond phase in this discussion on evolu-
tion. This phase will be divided into 
three parts: first, some of the evi-
dences for evolution will be pointed 
out; second, some of the mechanisms 
of the evolutionary process will be ex-
plained; and third, some of the falla-
cies that have arisen concerning evo-
lutionary history will be pointed out 
and some of the frequent arguments 
against evolution will be answered. 
Tht evidences for evolution are nu-
merous and varied. Only a few of the 
more obvious and striking ones will be 
mentioned here. 
Tnlc' results of evolution can be seen 
in the structure of living things. For 
example, the similarity in structure 
and in derivation of a bird's wing, a 
dog's foreleg, and a man's arm sug-
gest that somewhere in their evolu-
tionary history they may have had a 
common ancestor. 
The presence of vestigial structures 
is an indication that evolution is tak-
ing place. Examples would be: the 
appendix in man, which at one time 
probably aided in the digestion of 
plant matter; goose bumps, which re-
sult involuntarily from a reaction to a 
certain temperature state and cause 
the hair to stand up, an old means of 
preserving body heat; and Darwin's 
points ( Fig. 3) , vestigial lobes found 
in some human ears, may be rem-
nants of earlier days when ancestral 
men had pointed ears as many other 
animals have today. 
Other evidences for evolution can 
be found in the fossil record. The evo-
Figure 3 
Darwin's points may be an indication of 
a time in evolutionary history when men had 
pointed ears. 
lution of the horse is very well known 
from the fossils of intermediate stages 
in its development. From these fossils 
it can be shown that ancestral horses 
once had four toes on their forefeet 
and three toes on their hind feet. 
From serology it can be shown that 
somewhere in evolutionary history 
whales and rabbits had a common an-
cestor. 
From comparative embryology sim-
ilarities can be seen in the develop-
ment of all chordates, and in in-
stances, in the development of all 
animals. 
From modern genetics and the 
study of fruit flies the mechanisms of 
evolution can be observed. 
Numerous other examples can be 
cited, and these and others can be en-
larged upon to give the student a 
more complete picture of how we 
know about evolution. 
What are the mechanisms of evo-
lution; how do these changes come 
about? At this point it should be 
stressed to the students that evolution 
or change in an animal or plant spe-
cies is influenced by many factors, 
and that the alteration of any one of 
these factors can change the outcome 
of the evolutionary process. 
The ultimate factors involved in the 
evolution of living organisms are mu-
tation and natural selection. 
A mutation is a change in the gen-
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eral make-up of an organism resulting 
in a new characteristic which may be 
passed on to offspring. Mutations in 
animals occur that result in changes 
in the number of fingers or toes; in 
the color of the eyes, hair, or skin; in 
manv other physical abnormalities; 
and possibly in different behavior pat-
terns . Many different examples of mu-
tation should be given to the stu-
dents, and in addition, the students 
should be encouraged to suggest some 
other examples. 
Natural selection is the result of 
survival in the struggle for existence 
among organisms possessing charac-
teristics which give them an advan-
tage. Once a mutation has occurred, 
its survival in the population depends 
on its usefulness to the population. If 
the new characteristic is harmless, it 
can remain; if harmful, it is selected 
against; and if beneficial, it is selected 
for. Now the mutations that were sug-
gested should be discussed in terms 
of natural selection. Would they be 
favorable to the animal, unfavorable 
to the animal, or would they affect the 
animal at all? This is an opportunity 
for considerable class participation. 
Further examples of favorable muta-
tions and natural selection that could 
be given might involve the appear-
ance of protective coloration or struc-
tures; increase in size, speed, or intel-
ligence; or increase in reproductive 
potential. 
Mutation should be discussed fur-
ther in the unit on heredity. 
Topics closely associated with nat-
ural selection which might be dis-
cussed now would include: speciation, 
polymorphism, extinction, variation, 
adaptive radiation, and adaptive con-
vergence. 
Since Darwin, many things have 
been said about evolution that are 
false or at the most are only partly 
true. It is important that these things 
be revealed and discussed . 
To begin, if you had mentioned the 
word "evolution" to your class before 
beginning this unit and had asked the 
students what they thought it meant, 
you would probably have gotten some 
answers something to the effect that 
"it means man is descended from the 
monkeys." This seems to be a common 
error concerning evolution. Man could 
not be descended from the monkeys 
or apes because the monkeys and apes 
are our contemporaries. Ask your stu-
dents if they are descended from each 
other. No, such descent is impossible. 
But perhaps some of the students are 
cousins or are related more distantly. 
This is the type of relationship that 
the study of evolution reveals man to 
have with the apes. Man may b e a 
distant cousin of the apes. Some-
where in our evolutionary history man 
and the apes may have had a common 
ancestor. 
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If man and the apes have had a 
common ancestor, does this mean that 
man doesn't have a soul? This is an-
other mistake that is often made, mix-
ing religion and science. Science deals 
with ]Jhenomena which can b e de-
tected, studied, and measured by use 
of scientific instrument!>. The soul is 
not such a phenomenon. It cannot be 
seen, or weighed, or analyzed chemi-
callv; nor can it be studied by the 
methods of the psychologist. Thus dis-
cussion of the soul would b e out of 
place in a scientific discussion. 
This relationship between science 
and religion can be shown on the 
flannelgraph by using four circles 
( Fig. 4 ) . The largest circle represents 
totality, everything in existence. The 
Totality 
Figure 4 
The relationship between science and re-
ligion. 
t"vo non-intersecting circles that are 
next largest in size represent the 
thin £1,5 that we know through science 
and -the things that we know through 
religion. Because they do not inter-
sect, do not share a common area, 
thev should not be in conflict with 
on~ another. The fourth and smallest 
circle represents man's cultures. This 
circle intersects both the circle repre-
senting knowledge through science 
and the circle representing knowledge 
through religion. Man in his cultures 
employs both science and religion. 
Part of the circle representing culture 
doesn't intersect either the circle for 
science or the circle for religion. This 
part of culture is man's languages, art, 
and music, which of themselves are 
not scientific nor religious, but which 
may be used to describe both science 
and religion. The three smaller circles 
just fill the center of the largest circle, 
the circle representing totality. The 
area of this circle that is still visible 
represents · those things which we 
don't yet know about. 
Man and apes may have had a com-
mon ancestor and science should not 
interfere with religion nor religion 
with science. But the question still 
comes up: "Doesn't evolution contra-
dict the Bible?" 
First of all, the Bible was written 
as a book of religion, not as a book of 
science, and we have just shown that 
science and religion do not intersect. 
But perhaps a further explanation 
would be of benefit. The men who 
wrote the Bible were trying to convey 
the word of God to the people in a 
way that the people could under-
stand. In so doing, these men de-
scribed nature as they and their con-
temporaries saw it. Examples of some 
of these descriptions can be given that 
illustrate that it is absurd to accept 
the Bible as a book of science : we 
know that the earth isn't flat with a 
sea under it ( Genesis 7: 11 ); or that 
the earth isn't stationary ( Psalm 93: l ; 
Psalm 104:5 ) and that the sun, moon, 
and stars do not move through the 
heavens for the special purpose of 
illuminating the earth ( Genesis 1: 14-
18 ); and that there are no windows in 
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